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sfliELsq-, ^>7l aflJE. #ofl ^-^^>7l ^tb LCD^f, ^-71 LCD ^Hl ft 

£ 8 
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€\x)tyo)z\{A Digitizer} 

^ i^r ^ si^ -g-^ «<h 7^3^ 

LCD£) ^S.. 



101 : sfl^ 



102 : LCD 



103 : ^eHU^! ^^lSBfefloiE jg^. 



104 : ^ Tflol^i 



105 : c^EH^-g- j& 



106 : & 
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112a, H2b : A] 1, *ll 2 
114 : 711 

116a, 116b : ^^/^efl^l ^ 
118 : sMi*!^- 
120 : 7}& 
122 : 

124 : 7]& 

126 : afl^JB isIM^ 



<23> 



<24> 



111 : ^eME 
113 TflolE 
115 : «h£*ll# 
117 : 2.$.^ 

119a, 119b : 1, *1] 2 wfl^ 
121 : Ir^nflEsJ^ 

123 : ^-f-^i^- 
125 : 



#^^r ^1^1 ^(Digitizer HI W ^J^-^ ( ^l*>7fl^- ^^S^l^l 
(Liquid Crystal Display device; °1^>, LCDsH 1 ^)* ^^I-jl, s£ 7 ] LCD^ 
^1 l-B^l'M Bflefl^EHH^CPolyethylene-Terephthalate : PET) a\ 

^^-^-S., ^m°l^ ^JL ^Eiofl ^-aV£)o1 A]~g.*} 7 }- ^AltV ^ 
^*>7] ^*fl ?li£Sf *>-^» tfl^Rr ^^^lS^, 7fl^2f ZLefl^^^-g- 
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<25> o}9\. t\x\T%o]^ e^l^a.^, Efll;^(Tablet) EGIPCElectric graphic 

input panel )^e1-JL£ ^^}7]£ «H , ^>-§-^l-7> ^a]^ i?l*l» 3#*rfe «J-Aiofl ^ 3. 

<26> £ 1^ ^%>BV « 0 V^1 cl^E^oj^o) 7 1]^ 6 J c1-^£olcf. 

<27> H iofl £ a]^ ^-ol t yj-Al^ ^^^ol^^ A>J=L #^-(5^1 f^l 

<28> ojufl, Aj-71 ^#(l)o)l ^7}-^(3) Hl^r 31(4)4 ^ ^-2-3. fee-] ^f- 

7l^ol ^^3>7fl Sl^, #71 ^f-(lHl #jjL ^ AJ-7I ^ 7l^(2)ofl ^ 

£ *>^f ^i^(2)ol Aj-^ #^£lJL ; ZL $1*1^ ^ofl o^o] ^<y-^# tl^H 

<29> £ 2 ^ < a«>^ < ?l ^ 71-71 -FKE « 0 VAlo] tq^]El-ol^o| 7 fl^^<?l ^^lt}. 

<30> g:^ £ 2ofl £Al^ ^-Ol, ^7>7l -B-S "<HH t\^o]^ #7l#^ 

*}ul ?J-7l^ 2*HSS1 ^^1# <y^^>7l ^*fl 3g^>7ll #*1 Sfl^.(6)^-, #71 # 

*1 3)1 -B(6) #°fl &Al*}7l Cl^El-Ol^^- ^1(7)21-, #7l *}E±o) *\ Jg- ^}( 7 ) 

^ #*1 3H=(6)^A^ «V^£l^r €7V7l4-» ^^Al7l7l $l*fl Aj- 7 1 3fl=(6)Sl ^ofl 

^ #^5. ^£ ^(Shield) ^r(8)4, #71 ^= ^(8)4 aj- 7 1 ^ 3fl^(6)» ^ 

<£<5>JL ^^"Al7l7l ^t!: ^^7171 ^1^ ^^1(9)5}-, #7l #*1 2fl^-(6)# ?} 7 ) 

7l«iE^(io)oil ^sfl €\x]^o)x\ ^.^(ll)» 5L^H ol^ol^lrl-. 
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71 ^tb 7fl^^Bi(13)l- ^*}is}51 9X^. 

<32> J£*h ^-71 t^lEM^ SLEl(ll)^ #4 3fl^(6)Sl 5)5.(£Al^> 

4 &-§-)4 ^7fl^ IC(lla)« ^wl*U £4. 

<33> S^l^, ^7} #7] SflE(6)^ ^JlS^-Ei «lo> 7>7l ^ ^ 

^^17171 =.^( Roop ) S .oj:0 1 ^til§>Jl 

<34> 4^1, ^7>>7l «<H14 v]7)^o)x\^ ^(7) ^ #*1 31111(6)^ 

^7>7ll- o|-§-^ j£ 7 ] tHE}ol^-g- ^1(7)^ ^]^^o.S. <r 9X7) nfl^- 

ofl ^^Jl Aj^^j. ^<^ol 7 >^^r ^ o>qeJ- ; ^71 * ^51^ S^^l^ 7>^^Cf. 

<35> ^-o. ^^ 7] ^ ^ 

<36> £ 3-^ #*}7l c^eH^ irfliE.1- 7fl^^S 3£A] ^ 5} SSLS.^ , ^ 

x}7] ^ v]x]^o)z\s>) sflj=(;£ 2 ^ 6)^ srl-M-^ ^^1^(14)^1 tHr7fl<i| 

^-S. 4H(15)^ ^ ^1^(16)1- ^x^SLS. <Sn-s}JL, ^7} Hlff- A]S(16)^1 4*11 ^ 

# ^ 4*1 eh ^.g- ^1(7)o11a^ ai^s ^i^H ^XSM: ^ °} 

4.5^144^ ^SM^, ^71 ^-S Sfl^(15)^r ^iS. ^M4^r 7>S. ^ ^lSoil ifl^H 

&4. 

<37> S c^ r> ^-71 3fl^(15)3l- -8-71 ^44°l7-l-g- 31(7)£- 4^ 3iel S.^^1 

°1^1" ^#71 nfl^-o)) 4V7I -f-^. 3fl^(15)ofl #1 ^-f ^-71 3im(15)ofl ^ 
3*Kr »^<L3- x}?}^*} t^t}. 
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<38> a f 44 #4 ^0.5. ^2*4 ^ofl ^4 44EH4* *gl(7)4 =L<£ 

(12)«Hm ^^4 JIB] Sifl-7> ^£4. 

<39> ^*V, ^V 7 1 44EH4* #7} ;«44(13)°11 

S 4# * ^Sl^, #4 44444-8" Jffl(7)4H #-fHir #7l S^ofl o^tfl 7} 

4^4 i£^H #4 4€(15H 4^f-# ^4^4. 

<40> ^JI, ^"71 #^(16)4 <&7}& #4# ^3)^(17)5. ^4 W ^, ^7} 

^3S(17H14 #4 JIB] #ff-7> #^«1 ^-£-4 ^ ^(15)* <>14*>4 3±3.lkSL 

3. g.*\^SL2.*q #7l 44444-§- ^(7)^ sj^ #4^- ^ ^4. 

<4i> 444, 44 3fl.EL(6H afl €(15)4 44 44 4* €(7)S} #Jr #7} 

7) -fi-sM- ^7>7l « 0 >4 44444-i- £ 4^o] 4^ ^ fltj-. 

<42> ol<4 ^ 4V7I 44444-8" 3ffl(7)4 44 SflS.(6)4 #Jr #7>4 ^ A] 

t_H) #^-30.51 #4 44 tffls.(6) #4 44444-8- ^(7)4 o]^. 

* 44^ <r 5U4. 4*41, 5^34 S}-#S(18)^ 44^4 ^-g- ufBfvflcf. 
<43> #4 -f-S. 4^(15)* **M 44 £ 44444-8" 31(7)4 Al^ 37]^ £ 

54 ^4. 4*fl, ^71 4^4 a]s(19)^ 444 ^-5. Bfl^(s. 32] 15H1 *fl ,. 
^•71 XI #34 4]Jl(19)4 4s(19)# ^-71 4440] 4 -g. ^(s. 24 7)4 445. 1- ^ 
#4.^, 444 4 444 7^ 44 3^) = (6)ofl qs£& ^S. Bfl€(15)4 # 

71 44444-8- €(7)4 444 -fi-51-1- 4-8-44 44« 4444 444:2 5.4 
« <r 5514- . 
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-£ 6^ 7l^ofl 4-E LCD^l ^2fl 7l^<Hl LCD^ TflojE 

^(20), 711o]e ^^(21), «V£*fl#(22), ii/EEH°J ^(23a,23b)i^ ^>1^^1 

^-(25)°1 *g#^ 71^(27)^, #7l 71^(27)^1 tt\tfr*}5i R.G.B ^#-g- 

7l 2^^(30) ^ ^-f-^OlH #Jf 71 #(28)^ , #7l ^ 7l^A>olo|l 

^^#(32)5^, #7l ^ 71^ U^Ml ol^((Hpg)Al7l7l ^ 1- isfl 

°H(33)«- ^#€^. 

#7l <5>^ 71^(27)^ t}^6\}^ # 7 J 
€ ^^^^T 71 $n #71 S>Y 7l^;(27) ^ #Jf 7l^-(28) ^^-^1 S^ofl^ 

z}-z}- je^V aj*^ *H 1 ^ *j| 2 c-1 3E#«H 

^^1, G^r LCD» ^tl- cl^lBl-ol7-l7> ^^15*1 ^5\3. olcf. 

i 7^: ^4 7l#5l cl^El-ol^^ ^efl 7l#^| Cl^lEl-Ol^^ #Z}7)Z\- 

71 #*1 sfl = (6) #*fl ^^^>7l 3^ LCD(40)^, #7l LCD(40) ^ #7l #*1 sfl 

= (6)1- ^W7l ^ ^ ?floli(41)Sl-, #71 ^ TlM^UlH #7} LCD(40) 

^- iLJ:*}7l ^*ll #71 LCD(40)^ ^^^>7ll *g#£l^r 2.3L7) ^-(42)2f, #7l iL:H7l# 
(42)21 #Jf S^#°1H 31*1-1- SAl^>7l 3)^ tq^Ej-ol^-l-g- ^(7)2f, #71 v]x}z±o}z\ 

-g- 31(7) ^ #*1 2f|j=(6)°lH ^3^r €^}7l5j-# ^>^Al7l7l ^Sfl #71 3fl = (6) 

*HM1 ^ *§#^ ^= ^r(8)2f, #71 ^£ #(8)2l ^oll ^#£H #71 # 
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<48> <^7}x], LCD^r 7}&(5. 6^ 27), ^HM^CSi 6^ 28) ^ #7l ^ 7l#^ A> 

°H1 6^1 32)iL5. ^£]tt LCM(Liquid Crystal Module) (43)4, #7l 

LCM(43)^ -#*H1 4^ 1 ^ *fl 2 ^^^(43a,43b)2}- ( LCM(43H 

<49> vm7}*]3_, ^7) LCD(40)» ^^}7} ^tb LCD ^ iLJEl(45) SE^r #7l ^^^0] 

7-1 ^(ll)Sf ^o] ^-71 #(8)5] ^ofl ^*l*Vtf. 

<50> g:^ ^-7) C]x]E]-ol7^-g- 3ffl(7)£r ^-7] 3fl^(6)^ ^7>7l» -frtt}7] 

^t-V S^(12)3f, #7l S<im2HH ^^^^17171 Jfl$ 7fl2flAlEi(13)» 

^ul^>Jl ( ^-7] t^^BfolTl-g- ^(7)5} ^ ^, ^1^0. #e) o^^-cpojy acetal) ^M<2}- 
<5i> jl^ ^7] LCD(40)^1 it^-i- -ff-^^l ^sfl 1: ^H^Ce 6 £] 33)1- A]~g-i5>7l 

^^lEfol7^-g- ^o) ^-71 LCD(40)^ ^ ZL <y-^O.S. #7l ^- + 

(33)7} %7\ ^ 7}& a\o}6\}*] -g-^a} ^^(Ripple)^^-i: <U°-?)JL, LCD^ ^ 
# 7^>a1^ ^ ^7) LCD(40)» M.3L-e}7) ^sfl #7l LCD(40)£) ^<>1H d " 

7^^ ol^(g|^)^ iiS7l^;(42)ol ^1-71 LCD(40)5f -£*1£]<H 

<52> olnfl, ^1-71 iLJL7l#(42)-i- #7} LCD(40)^ ^6j) ^ *H ?1 7) ^Sfl^ ^7] ^.^ 

7] ^(42)^ 7>^-7>&|o11 »M(Bezel)(44)* °l-g-*H >£7] LCD(40)^ #Jf 7HJ-7} 

3* Ji^Rr ^S^7fl(41)^ #7] J£J:7l#(42)^- ^ ojcf.^E)-^, ^efl 7j# 
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°\ c^IeH*)^. LCD(40) #^-<Hl iiS7l^:(42)# ^^Bj-cl^-g- ^(7)c»l 

#7l -B-B^ 7^(42) ^o\)*\ o}^. 7 }^}^ o^cf. 

<53> ^nV, olSf ^ ^Hfl ^^^0]^^ ^-g^ ^ £-^0) al^. 

<54> 3**1), ^2fl 7)^2) ^^]Bfol^^ A>-g-7>7> #7l LCD #3 liJL7l^ S^l 

SeJ-i^ 6.s ^*1^KM #7l ii^7)^ nine^l 

71 tcfl^l Af-g-7^ ^71 ^-o] ^rrf. 

<55> ^ f ^gfl 71 d^^ol^fe #71 LCD^r #71 LCD #3 iLJl^oj #3 

^<H^ S^7l nfl^-oll A>^.^> 7 > #71 K)x]T%o)^ A}-g-^ ^JjL # 7 1 LCD^ ^ 

^3tt 3-^°l ^7l J±3l71#<*H AlZ)-^ ^>ol7> ^*KE.S #7l cl^El-olTl-g- 

«o] T^lAl^ fl*^ A>-§-7>7> ^1^7> <H*l*r*l ^ 5^. 

<56> ^*fl ( #Hfl 7l#^l cj^Ej-ol^fe #71 LCD^l #^1 1<H^ -frB] 

71^1 <q«fl -^7} #7^>J1 ( ^-71^^71 nfl^-ofl g ^^SH & J7 , * 

tfl#ol ^ol^lrf. 

[^ol ol^-J17> ^ 7l#^ 4^] 
<57> i^-tgo. ^ 7ls q. ^a. ^^]^^. ^^*>7l <>r#^; 3°.^ , #71 LCD«^1 

— ^sfM Ai (Patterned spacer)* ¥ 7l^:A>ol^ ^-g- ^^*>7fl -fM^l-JI, 

^-71 LCD # J f°ll PETCPolyethylene-Terephthalate : PET) ^ *\ 

*}JL, A>-g-7>Sl 17)7^ %>#Al^ ^ ^ ClxlEl-017^1- ^S^C-fl ZL ^2\o) 
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I" SH^M ^tt 3fl=<4, ^71 #*1 #ofl tg^ijol ^^^>7l 

LCD^, ^71 LCD 4H1 bMHeHH ^f-^, #7l Eflefls 

<59> <H7H, ^"71 LCDtt Sfl^c i^ojA^ ol-§-^ ^7J^- -H-*!^. 

<60> ^- 7 ] #b]o11^^1 ^ = eHMe sga.g. oj]El#efl<H ^emtf. 

<ei> ^-7] ^eH^ tfleflSEl-eflo]E ^ ^ H ^ ^el^cf. 

<62> £ ^^El-ol^fe. LCD^ ^> 71* a>o]o|1 sfl^c ^51] ol^ (Patterned 

spacer)!- *8>S*M ^.g- ^^r5^r IfrSLS.*] e|l-(Ripple)^## ^^s)- ^ ^' 
913., 31th LCD^ #eHli3l Eflefl^El-EflolE^^o- ^^oj Aj- 7l LCD^I 

€71 ^HMZ] ^ olcf. 
<63> O}^}, E.^* ^-S^H ^ 1^^) Cl*lE}-Ol7-ll- JiCf ^^W. 

<64> 51 8^ -g- ^ofl ttf^. ofl^S^^l^l 7fl^^l ^JEolcf. 

<65> S_ £ Al^ U}2\- ^-ol ( ^"^oj Cl^Ej-olTl^ ^1^1-71 2}- 1- ^^Jl 

2*}^ <H*1# <y^^ 7l ^ ^E^l ^ sfl^dOl)^-, #71 2flE.(101) 

-^Hl ^#£]°1 sK v * LCD(102)5r, #7l LCD(102)5l j^Jl^I ^ 

*fl #71 LCD(102)#<H1 #51 ofl^^l EflsflSBMHE ^#(103)31-, #7l #el^m^l 
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EileflSEj-eflolE ^#(103), LCD(102) ^ #7l 3flH.(101)« ^^Jl lis}^ ^ 

n°]Ml04)Q, #7l #5^1^31 Eflefl^£flo)E ^^.(103) #°1H 3E.A]S>7l s?\ 

c^EH^-g. 3K105)# ^#€4. 

S*V, #7l c]*li=W*]-g. 31(105) ^ #*1 3fl = (101)^l^ #7>7l5}-» 
^M^l ^«fl #7l 2fli=(101) ^ofl ^ ^H. ^(106)3)-, #7l 

^(106)^ ^-f-ol] -<8#sq<H #7l 3fl = (101)» ^^17171 ^^fl (107)011 

^«fl cJ*1bH*1 j±=(108) ^ #71 LCD* ^^>7l ^t!: LCD ^ JiH (109)1- 

cl ^#^1}. 

^H, #71 LCD(102)^ ^ 7l^(£Al^l $>-§-), #JjL 7l^(£Al^l e>-g-) ^ 

#71 71^; Afoj^l ^*C£*1*}*1 LCMCllO)^, #71 tB^o] 

(111)3.^ <gA>^ ^1-71 LCM(llO) #«HH>H ^^S. ^^-A^l 

7l S)n #7l LCM(llO) <y^Ml AA *l#^ A \ ^ A 2 ^#(112a,112b)2h #7l 
LCM(110)£l ^«H1>H 2:A>s->7l ^ <M^) ^-Sl-g- ^^]M(111) 

« 5L^H o]e-^^lc]-.^, #7l ^sl^l^^l EfleflS^-^o]E 3£-g-(103)£r #71 
LCD( 102)^1 2 £W(112b) #o)l *§#SH £U, #71 *11 2 ^^(112b)^r #7l 

LCM(110)2l #Jf 71^; #ofl «V^ol ^^-^EflS. ^#51^1 <& 7 ] nfl^ofl # 7 1 #3*11131 
EfleflHEHjolE €#(103) ^ #7l 2 ^W(112b)£r #7l #Jf 71^1 <£|T5|1 5g^> 

#7l LCD( 102)^1 #Jf #eHl!i3! tfl eflSEl-eflol e 3g-g-(i03) 

£ #71 LCD(102)£l #Jf 7}%$] 7l^H #5. ^ <y# #5L» ^7}^ #71 #Jf 71^- 

# iLJ:*l-JI, #7l cl^E^ol7-l-§- $\^°) ^#Al DlJie-1^^- * 0 V*l*}al A>-g-7>ol ^71^- 
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* 1KM ^ *r &t}.°H, ^-71 #sHHi31 EfleflHE^^olE ^#(103) ^Hl^ «>a>^ 
#ol7l ^sfl «a^#Eflc^ (Antiglare) «H y o v *l , <5>.E1 3^ 

*H A o v 7l tq^^ol^^- ^ofl o]*]- ^ ^2 3 ^Efl^l (Scratch)* *r 

ttl-EH, c^sH*]^. LCD(102) #ofl ^l^^l Efli^EHMS. ^ 

(103)* ^-71 LCD( 102)5] SLJLSKn. 7]7\)*\ ^°.3.*1 

St!-, ^"71 LCD(102)£] Aj-a. ^chi #^ofl^^i Eflefla^eflolM €#(103)* *13 
^*KEE-lt ^^L^*] #7} cq^El-o)^-g- ^4 LCD(102)^ *}o]^ 

^ofl 4^ LCM(110)£r TflojE #^-(113), ^ o)e. ^^^"(114), tiV£^l#(115), ii/ 
S5ll<?] ^( 116a, 116b )-°5. ol^^l ^E^liEKT) ^ #7l mVs|e^]a E ^( T )o] 
^%H1 £l*fl ol7]-£l^ 3Mi*l^-o|(ii 8 ) 75>Jf 71^(120)34, ^"71 *}^f 

71^(120)^1 tflfsU R.G.B ^tf-g- ^*r7l ^^(122) ^ ^^(123)°! 

^ 71^(124)31-, ^ 7l^A>ololl ofl^A (125 )s|. ) ^-7] - 71^- o] 

ifi 7 ^* -fi-^M ^7l tfJjL 7l^ofl 5fl ^5llolA-l(126)l- X#SH ^ 

^7H, Aj.7] LCM(£ 70] n0) o} ^.g. -fr*l*Rr Aj-71 Jtfl^c ilE)lol^(126)^ # 
71 ^ 7l^;(124)ofl JL^ 0J7I nfl-g-ofl <q J=L o.^. wl^ LCD^l -S^o] 

71^1 oj^^ 
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<73> #7l t)x)T%o)^$. ^o^S. <$7] LCM(llO) ^, LCD(102)s] 

<#7] LCD(102)^ Ifl^ W <1J^H ^71 ttfl^ofl E)l-.(Ripple) ^#°] 

<74> c^EH^fe ^-7] LCD(102)^ -i^-i- -R-^l*>7l Bfl^S. 

°H (126)# ^-71 LCD(102)^ 71^(124)^1 7]^|^ ^ o]^- 7 ^ £ s. 

^7>Al^)7l ^Sfl #7] LCD #Bl<fl^sffl Bfl^^eflo]E ^#(103)0] ^^e|<H 

<75> o]Aj- «><q- ^-O}, £ ^EH^ ^ 5L^7> &t}. 

<76> 3} *fl ; ^. ^-^ ^ c^eH^I^. SflEi^L is! O] ^ -i- ^p-y] $ LCD-& A>-g-^>^ *1 EH 

<77> Cl^Efol^^ LCD ^Hl #5H fJiffl Bfl5flSE]-eno]E 3gM.o) tg^£| 

71 nfl-g^l ul^El-ol7-l-§- A>-g-^ A>-g-7>Sl ^7l#-g- ^ ^ 5^ ^ 0^5)-, 

- old-. 

<78> M. d^^ol^^ cl^El-Ol^-g- ^4 LCM^ 3#*Hr 7lSl7> ^^Sl 

^71 nj]£-6fl AlZj-^ *H» ^ 01 Cf. 
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1] 

#7] LCD ^H) ^^HM BfleflS^o)E ^-g^, 

2] 

1 &<>H, A cM LCD^r sflifiiE. isflojA^ ol-g-B}^ ^o] 

*}±r 3*1 EH*]. 

[^T 1 * 3] 
4] 

[^t^ 5] 

*l] 1 *M -#7) Bflj=, LCD ^ l-eMli^] Efl ell sb)- el] o]e £ 

^-*>7l fl^ # 5flol^ f ^-71 ^-xl 3Xflc ^dl ^^51<>1 ^-71 3 ^) ^1 7^ -g- ^ ^ # 
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6] 

*1 iLE.^, LCm ^t\7] LCD iLE.7}- el ^^-§: ^iL5L *}^r 3*1 
7] 

°<HH ^3^7 #*H*- #71 ^^Ofl ^-8- 2A}5}^ MH^olE^- JC^oJ ^ 

[^t 1 * 8] 
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